Abstract. -BaFe12019 hexagonal particles have been prepared in a salt melt using a fine reactive NaFeO2 powder. By introduction in the M structure of some Me4+-Me2+ doping metallic ions, we obtained particles with low coercive force and high saturation magnetization suitable for magnetic recording.
Introduction
Because of their strong uniaxial anisotropy, good chemical stability and rather low temperature dependence, baryum ferrite particles are a promising material for high density magnetic recording [I] .
Several methods have been proposed to prepare single domain particulate samples with the desired morphology and magnetic characteristics: the glass crystallization method [2] the liquid mix technique [3] the hydrothermal synthesis methods 141 and the molten salt [5] . Except for the first one, the other process require the use of a step of precipitation from an aqueous solution. It is possible to avoid this step by starting from Sodium ferrite (NaFeOz) . This allowed us to synthesize fine grains of baryum hexaferrite. Fig. 1 . -BaFelo.eSno.7C0~.~0~~ sample annealed at 1 000 O C during one hour.
Experimental procedure
An aqueous solution of 0.15 mole FeC13, 6H2O was stirred with 0.45 mole of NaFeO2 powder leading to a slurry. A solution of 0.05 mole Ba(OH), , 8H20 was added and the end slurry was air dried and grinded. The tiny powder was then heated in a platinum crucible at temperatures varying from 800 OC to 1 000 OC during one hour. Under such conditions chloride reacted with sodium leading to a melt of NaCl in which BaFel2Olg grow as well separated particles. The last reaction corresponded to a 33 % by weight of NaCl at the end of the exchange process. The salt was then removed by washing with distilled water. Higher concentrations up to 70 % wt NaCl can -be used: this requires excess salt to be introduced during the grinding step.
In all cases, crystallites were hexagonal platelets with maximum diameter below 1 micron and saturation magnetization between 64 and 68 uem/g. The doped ferrite BaFe12-~,Sn,Co,01g was prepared by the same way, except that sodium stannate SnNazOs, 3H20 and cobalt chloride CoC12, 6H20 have been dissolved with FeC13, 6H20. The doping rate x ranged from 0 to 1. The annealing temperature were varying between 900 O C to 1 100 OC for one hour.
2. Results a n d discussion Figure 1 shows a TEM photograph of a doped sample. Well shaped platelets have a mean diameter of 0.3 micron and a narrow size distribution. The mean diameter increases with temperature annealing. However, as soon as the doping rate increases, this effect becomes less sensitive. For example, BaFeloSnCoOl9 sample morphology does not seem to change with the annealing temperature. Curie temperature measurements are displayed in figure 2. 8, depends on the Sn-Co substitution, non magnetic sn4+ ions lower the values for the exchange integrals existing among the different subblattices of the M structure.
Annealing temperature seems also to have an important effect. The increase of ionic diffusion in the salt melt allows a faster chemical reaction and so a better substitution. This phenomenon is mostly effective for high doping rates.
Concerning the saturation magnetisation (Fig. 3) , we observe a decrease of o, with the doping rate for a same annealing temperature due to the diffusion of sn4+ and co2+ in the structure. However, the imArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19888425 
Conclusion
The use of molten salt allows the control of €he mean diameter and the adjustment of the coercive field. These results prove that it is possible t o synthesize, from NaFeOz, a BaFe powder with morphological and magnetic characteristics necessary for high density magnetic recording. provement of a, with T is due to a better crystallization inside the platelets in spite of a more important substitution.
The decrease of H, with the Co-Sn substitution (Fig. 4) 
